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Learning through feedback loop metaphors   Jill Willis  The metaphor of a feedback loop underpinned a significant curriculum change in a first year teacher-education unit. Assessment for Learning (AfL) practices such as discussing examples of previous student work and giving peer feedback were embedded within the curriculum design.  The metaphor of a feedback loop connected these AfL practices into a purposeful process that informed student learning as well as tutor learning about student understanding, that then informed the next teaching episode. Student teachers (n350) in twelve tutorial groups taught by eight university tutors were able to develop a shared understanding of quality performances prior to completing each assessment task. As well as providing ongoing insights to improve teaching, data from this action research project enabled the participant tutor-researchers to interrogate the concept of feedback loops. The researchers theorised sociocultural feedback loops as emergent, entangled and dynamic moves in a dance of knowing during which participants negotiated meaning and identities of capability.    Keywords: higher education, feedback loops, assessment for learning, sociocultural theory.  
Introduction A first year teacher education unit was re-designed to include feedback loops within the curriculum design. The intent was to model how formative assessment can enable students to develop confidence to meet the learning and assessment expectations in a new learning community. The metaphor of a feedback loop (Askew and Lodge, 2000) was used to design three loops of learning prior to each of the three assessment tasks, during which samples of student assessment performances from a previous year were analysed by tutors and students during tutorials. Exemplars, peer and tutor feedback are assessment for learning (AfL) or formative assessment practices that provoke a cycle of reflective self-improvement (Black & Wiliam, 2009). Together they create feedback ‘loops’ of learning that link learning to assessment to future learning. By including these experiences in the curriculum design of the unit, it 
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was anticipated that the students would develop a shared understanding of each assessment task and the expected standards prior to attempting their own assessment performance. The feedback loops would also enable tutors to learn more about what their students needed to learn next. It was designed to be a socially supportive and positive experience that would enable student teachers to experience assessment as a socially constructed process that would also lead them to critically reflect on their own theories of learning and assessment.   
Feedback loops embedded within the course design The unit was a first semester offering with 350 students beginning their training to become teachers. They were taught in tutorials by a team of eight teacher educators, who will be identified as tutors in this article to avoid confusing nomenclature between teachers and student teachers. I was a participant researcher who worked as a tutor in this unit, and co-planned the design of the feedback loops for this research with the co-ordinator of the unit. The official curriculum aim of this unit was to introduce students to (a) principles that underpin curriculum, pedagogy and assessment design (b) how the needs of learners can be enhanced through design and (c) the Professional Standards for teachers. The unit coordinator’s curriculum intent was to challenge the students’ views of teaching as a type of delivery of standardised content, and enable these first year student-teachers to begin a process of reflecting on their own identities as students and begin to develop a teacher identity. She designed learning experiences in tutorials to reflect the social co-construction of knowledge through activating prior knowledge in weekly reflective journals, and collaborative group analysis of these reflections and case studies. The assessment tasks comprised three essay questions: 1. Compare the principles of traditional and inquiry based curriculum design, analyse their own experience of schooling, and justify preferences for their own future teaching. 2.  Select three of the professional teacher standards that address curriculum design and identify some curriculum design, pedagogy and assessment strategies from literature that would fulfil these standards, and reflect a consistent teaching philosophy.  
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3. Using the research about a sociological educational issue that contributes to learner inequity completed in another unit, research to identify curriculum, pedagogy and assessment principles and practices that you could use as teacher to address educational inequity.  The metaphor of a feedback loop was used to describe a sequence of learning opportunities about assessment, with the cycle or loop, occurred three times throughout the twelve-week unit, prior to each assessment task. Before each of the assessment tasks, six steps were taken; 1. Tutors individually marked and then discussed their judgements of the two example essays from students in previous years, reaching consensus about the meaning of the assessment criteria, and the overall grade of each essay. Tutors shared insights about what teaching opportunities could arise out of the examples.  2. In the tutorial, students had the opportunity to read the same two examples of essays, and mark these using the assessment criteria that would be used to grade their own work. 3. Students then discussed their judgements of these examples as a group with the tutor, shared how the criteria had or had not been met, clarified any questions they had about the task or the standards and then shared ideas about how to improve the responses. 4. Students then engaged in some peer feedback on drafts of their own assessment responses to the same task. 5. After the tutorial, students completed and submitted their own assessment performance drawing on the feedback they had gathered from exemplars, discussions and peer evaluations. 6. The loop returned full circle when the tutors would discuss what they had learned from the students in each of the tutorial discussions, their observations from marking the submitted assessment tasks, as well as begin the discussion about the next two example scripts for the next assessment task.  The metaphor was an attempt to make the AfL principles within the curriculum design of the unit visible to the students and tutors.  The metaphor also provided 
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a language for critiquing the research data that was gathered about the students’ experience of the feedback opportunities. 
Feedback metaphors and theories of learning While ‘feedback loops’ is a term that is often used in assessment discussions, it is not often defined, and so the implications for the roles of tutors and learners implied by the relevant learning theory are not made visible. In this section some of the feedback loop metaphors in assessment literature are identified, before exploring why the sociocultural metaphor of a feedback loop as a dance was used in this study.   Derived from the Greek words “meta” meaning over, and “pherein” meaning “to carry” a metaphor carries the meaning from one object to the other (Sopory & Price Dillard, 2002. p 382). Metaphor connects knowledge structures and stimulates richer associations and elaborations than more literal descriptions, which can lead to more valanced thoughts (Sopory & Price Dillard, 2002) and even leaps of innovation and imagination (Martinez, Sauleda and Huber, 2001). A literal description of feedback is; “information provided by an agent (e.g., teacher, peer, book, parent, self, experience) regarding aspects of one's performance or understanding” (Hattie and Timperley, 2007 p.81). Feedback loops can vary according to the length of the loop, who can use the information and what action is implied, the retroactive or proactive purpose of the feedback and the learning theory that carries implications for what kind of response is needed (Van der Kleij, 2013). Metaphors of feedback loops provide pictures of how these literal activities of feedback interact within curriculum design, assessment and pedagogy.   An early use of the feedback loop metaphor in assessment literature compared learning to processes that occur in systems engineering. Feedback occurs within the system to enable the ‘evaluation of the effects of one’s action and the adaptation of future conduct based on past performances” (Wiliam 2007. p 1061 paraphrasing Wiener, 1948).  The metaphor implies that feedback is diagnostic, constructive and enacted by a reflective individual to inform future actions. It is systematic, and implies a predictable quality to learning inputs and outputs. For learning, the picture is one where tutor-generated feedback occurs 
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after assessment, and closely accords closely with a behaviourist theory of feedback that positions the tutor as a ‘giver’ of feedback (Askew & Lodge, 2000). The obligation to close the loop by taking action on the feedback rests with the learner. Similarly a constructivist theory of feedback with quick loops like ‘ping-pong’, still relies on the expertise of the tutor to provide feedback on a draft, to which the student responds, so that the teacher can then give further advice (Askew & Lodge, 2000). Sadler (2010) notes that feedback that relies on written advice from tutors and explicit statements of criteria often do not enhance student learning, as students find it difficult to interpret the tutor’s meaning, as they lack a tutor’s tacit knowledge of alternatives built up through experiencing a large range of responses. Students receiving feedback after an assessment also do not have opportunity to apply the feedback in a timely way and may reject tutor feedback in response to the deep personal investment students have in their completed assessment. Sadler’s (2010, p. 541) recommendation to enhance the power of feedback in higher education is to “provide learners with appraisal experience that is similar to the teacher’s”, that is by enabling students to read a variety of other student responses. Students are then more able to be self-regulating as they develop a richer understanding of the range of quality. This is particularly important where the assessment tasks are complex, open-ended and with multiple dimensions (Sadler, 1987). To emphasise the goal of student self-regulation, an alternative metaphor proposed by Askew and Lodge (2000) that connected feedback loops with a sociocultural theory of learning, was used by the researchers to understand how the feedback loop was informing both tutor and student learning.    Feedback loops as proposed by Askew and Lodge (2000) are visualised as ongoing rounds of dialogue about learning where learners are becoming more expert, within which both the teacher and student are learning about and from one another. In this metaphor, learning is not an individual or purely cognitive activity but is interactive and emergent and is situated in specific cultural contexts. In practice it looks more like Cook and Brown’s (1999) generative dance of knowing that is a blend of group and individual, tacit and explicit forms of knowing in action. In this model of learning, tacit knowledge and explicit knowledge play different and complementary roles, with implicit knowledge 
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rooted in social practice, and explicit knowledge a series of abstractions representing the culturally situated body of knowledge (Brown & Duguid, 1996. Through participation in a community of practice, novices appropriate the knowledge through the joint enterprise (Wenger, 1998; Rogoff, 1990). This is a metaphor of partnership, and continual participation, during which a tutor’s feedback role is more than providing corrections or advice during or after the production of an assessment task, but includes learners and tutors negotiating cultural moves and formal and informal knowledge to develop assessment literacies (Willis & Cowie, 2014, Willis, Adie & Klenowski, 2012). Feedback occurs as students develop an embodied or tacit feel for quality through experience in reading a range of assessment performances, as well as using the explicit criteria to fully understand the meaning of what was being required from them so they can “judge quality and modify their own work during production” (Sadler, 2013. p. 55). This participatory perspective of feedback is also beginning to be used in other contexts within higher education  
Feedback in higher education There is an increasing interest in feedback loops in tertiary settings both in recognition of the potential of feedback to improve learning, and also in response to the dilemma of trying to find an efficient way to address student dissatisfaction with the quality of feedback in tertiary student satisfaction surveys (Orsmand, Maw, Park, Gomez & Crook, 2013). It is broadly agreed that feedback needs to move “beyond an episodic, mechanistic practice towards an overarching notion of student self-regulation to frame a curriculum” (Boud & Molloy, 2013, p. 709). Greater student participation in feedback has been achieved through embedding assessment matrices into the curriculum design (Venning & Buisman-Pijlman, 2013), and designing opportunities for double loop learning where students “reset their thinking” based on feedback (Barker & Pinard 2014). One of the tensions of providing greater clarity about assessment criteria is that it can lead to a form of decreased rather than increased learner self-regulation through criteria compliance (Torrance, 2007). This over-standardisation may be more likely within a feedback loop in a systems metaphor as tutors give feedback about what they expected to see. The use of varied exemplars, peer assessment and dialogue (O’Donovan, Price & Rust, 2004), 
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requires that opportunities for social participation in feedback loops be designed into the curriculum. Making assessment standards a learning focus also opens up the possibility for students to influence a tutor’s understanding and vice versa (McDonnell & Curtis, 2014, Blair & McGinty 2013). In particular first year university courses are increasingly exploring how exemplars can feed-forward expectations (Baker & Zuvela, 2012), and how technology can enable self and peer assessment in large groups (Mostert and Snowball, 2013, Cathcart, Greer & Neale, 2014). This study adds to this emerging body of knowledge about feedback loops in large cohorts in higher education by drawing strong connections between a sociocultural learning theory, pedagogy, curriculum design and feedback approach, and the power of a metaphor to unite these complex components into a coherent approach.  
 
Research method The feedback loops were embedded into the curriculum design of an introductory teacher education subject in the first semester in an Australian university in 2012 and 2013 with large cohorts of first year preservice teachers (2 x n350).  The author was one of eight tutors. A qualitative, participatory action research process (Reason, 2003) was designed to investigate the research question; “How might feedback loops enhance shared understanding of assessment expectations between students and tutors?” AfL pedagogies closely approximate research activity (Torrance & Pryor, 2001), so the research design was simultaneously informing the curriculum design and providing data relating to the efficacy of the loops. The university ethics committee reviewed and approved the research design, and participation was voluntary and anonymous.  Student and tutor judgements of the examples were compared, and graphed over time. It was expected that there would be increasing convergence over time as students became more familiar with a range of responses with each feedback loop. Also, an anonymous online survey invited students to give feedback to the tutors about the benefits and challenges to their learning, after engaging in each feedback loop. The qualitative data was analysed through an inductive coding process (Charmaz, 2006). The research team, the author and 
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two colleagues, individually coded the student survey responses before comparing their inductive codes, discussing, and identifying conceptual codes that drew together the most frequent and significant codes (p. 57) that were then defined. For example, the coding process of a student response about the benefit he or she experienced in the first feedback loop is explained in table 1. Table 1: Example of inductive coding of student responses Student survey response I have something to compare my work to, and understand the assignment a little better Three researcher initial inductive codes 
Understand task Benchmark   
Compare understanding of expectations – giving a benchmark to work towards 
How does my work compare? 
Conceptual Codes appearing within multiple student responses 
Compare, Benchmark, Task clarification 
Definition of a significant code 
Benchmark: An understanding of a standard through comparing a variety of responses including their own. Infers a comparison between own work and the standard. Involves a process of ‘coming to know’ that is both tacit and explicit. As they read more examples, confidence grows.   Group coding aided conceptual clarity and specificity (Wiener, 2007) and the metaphor enabled recognition of concepts to explain the patterns (Janesick, 2003), in theorising from the data.   
Results It was anticipated that as students became more experienced with a greater range of examples, and participated in the co-constructing dialogue, that their judgments would converge with those of the tutors.  Yet as can be seen from figure 1, even the tutors did not initially agree in their judgements of the sample pieces, and needed the dialogue to reach agreement about a standard. Each of the 6 tutors chose a different colour to indicate their judgement on the screen for each of the sample pieces using the assessment criteria that graded a high quality response as a 7, a satisfactory or passing response as a 4, and grades of 3 -1 as failing grades.  
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 INSERT HERE Figure 1 Screen shot from teacher online moderation meeting  When tutors were asked to explain why they had made particular judgments, they were able to see other perspectives, clarify the assessment expectations, and also reach agreement as a teaching team over which qualities were being valued for that particular assessment task. This part of the feedback loop confirmed that standards are developed through dialogue as part of a shared understanding (Willis & Adie, 2014). At the end of each discussion, the tutors agreed on an overall result, and it was these moderated, consensus judgements that were used to compare with student judgements of the same scripts.   In 2012, it appeared that students did reach a greater convergence with the tutor judgements over time, however the data from 2013 was more inconclusive. 
  
INSERT HERE  
Figure 3: 2012 Difference between mode student grade and tutor grade  
 
 Figure 4: 2013 Difference between student mode grade and tutor grade   
   Figures 3 and 4 represent how far away from the tutor answer the majority of students were for each of the assessment tasks and criteria where A1-C1 represents Assignment 1, Criteria 1. The agreed tutor response is the mode at 0. The blue lines show the majority of student responses for the first assessment example, and the red line shows the majority of student responses for the second assessment sample. Where the lines show zero, it represents that the majority of the students selected the same result as the tutors. If the majority of students graded the example script as a 4 and the tutors had agreed that it was a 6, the judgement would appear as 2 on the chart.   In 2012 the majority students agreed with the tutor in the second exemplar for the majority of assessment criteria (figure 3). In most cases the provision of a second example script also immediately led to a closer alignment with the tutors’ judgement. There was an interesting anomaly for assignment 3 in criteria 1. In the feedback in the second loop, students had asked to see an outstanding example, that is a script graded as a 7. However in their blind review 
 10 
of this script the majority of the students graded it as a 6, judging it more critically than the tutors providing critical insights that the tutors had not considered. The tutors reflected that the process of critiquing others’ work had raised the students’ own expectations of quality over time, which was seen as a positive outcome.     In the 2013 data, the extent to which the majority of students agreed with the tutor was more varied. While the variation was only one grade (for example a difference between the tutors giving a 5 and students giving a 6 grade), there was not the expected pattern of convergence of students more consistently being closer to the 0 of agreement by the third loop or even the second exemplar. One reason why the pattern of convergence with the teacher grades was not as clear could be that the feedback loops in 2012 had led to improvement of the assessment task requirements and criteria for 2013. Consequently the student example scripts that were chosen for 2013 from the 2012 student examples submitted did not align as closely to the new criteria.   The research design did not enable the collection of precise quantitative data, as there was no constant variable.  The assessment tasks quite different from one another in content, so each loop relied in different body of knowledge and assessment criteria. Additionally the exemplars included satisfactory and mid range responses that were often slightly problematic to provoke discussion. The data provided a general indication of tutor and student judgements, and the patterns were analysed by the tutors in their moderation prior to each loop. In analysing the student’s open-ended responses, to further understand the 2013 patterns, it confirmed that what the students were learning from the loop was not as neat as a feedback loop within an engineering system. For some learners, the feedback loop centred around their immediate assessment task, yet for others it was informed by, and was entangled with their longer-term identities as emerging tutors, peer reviewers and assessment critics. To answer then the research question about how the feedback loops might enhance a shared understanding, it became important to first understand how the feedback loops operated at a conceptual level. 
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Discussion Understanding how participatory feedback loops operate can inform assessment and course design, and may have broader implications for designing tertiary assessment that can move beyond telling students what to do through feedback, and instead enable students to develop assessment expertise so they know what is worth noticing and know what to do (Sadler, 2013). In this study, it appeared that the feedback loops were emergent, entangled and dynamic interactions during which participants negotiated meaning and identities of capability in specific communities of practice. The loops were more like twists and turns in the generative dance of knowing (Cook & Brown, 1999), responding to the partners and rhythms of the interactions.  In this section the concepts of emergence, entanglement and dynamism are discussed alongside some of the data that informed this interpretation. 
Emergent The shared understanding of the assessment standards and task expectations emerged during discussions. Tutors and students would change or develop their understanding of what an assessment quality looked like in practice, or what was a quality response when they heard others talking it through. The tutor would often articulate in more detail what they were noticing or valuing in the exemplars, and students often highlighted ideas or questions that the tutor had not considered. In some tutorials, the tutor emphasised strategies for sophisticated academic communication, while another tutor might emphasise the importance of assuming the identity as a tutor while writing, and applying the theory to practical examples. Both of these qualities were expected in the task, but the priorities and expertise of the teacher guided how the feedback loop unfolded. The understanding of quality as well as the feedback message were emergent through the dialogue.  Over time, the learning that students were doing within the feedback loops also seemed to shift and emerge as students became more experienced in their roles as assessors. In the first loop, students were mostly commenting on the benefit to themselves as a learner, to understand what was required to complete the task, mostly task clarity and ideas for structure: 
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• It clarified the assessment task and helped me see exactly what is required in the essay. 
• I actually read the criteria sheet for once and noticed the difference between a 4 and a 
7. I didn’t just read the 7. It helped. 
• It made the structure of the assignment much clearer. It also helped me know what is 
important to get across.  By the second loop, the student responses were less often about the immediate goal of completing the task and more often about benchmarking their own performance against others. Students began to comment on what they learned from alternative approaches and how reading a range of responses informed the quality of their own work. While in the first loop, the focus was on receiving peer feedback, in the second loop, there more were comments about what they had learned about giving peer feedback:  
• Interesting to see how other people approach it. Giving peer feedback also assisted 
people as we could discuss the direction of our own assignments. 
• After seeing the example of a peer’s work I have set myself higher expectations. Made 
me see all aspects of the task and ways of approaching the task that I hadn’t 
considered. 
• Helped me identify the key words in the criteria and assessment question and review 
my own work to see if I have done the same. Reading an average example showed me 
what not to do and what to improve. By the third loop students were also engaging in critical commentary about the assessment task or criteria, making comments about where the task design could have greater alignment or clarity:  
• The criteria sheet and the questions do not closely relate to each other as there are items in 
the criteria that are not in the task question. 
• Insightful to read and comprehend the use of each standard to the benefits of teaching. I 
am progressively developing an analytical understanding of marking assignments. How the 
students address the question, the structure of their essay and using appropriate 
sources/reference to justify their statements. 
• After having done this process two times before I already am confident in my marking 
ability and how I wrote my essay.   Over the process of three feedback loops, a pattern emerged that showed students used the same feedback loop process, but for a growing number of students the focus shifted between the loops from a concern about task completion towards more critical reflections about assessment processes, and 
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being an assessor. Feedback about the task quality was therefore also entangled with feedback about identity.  
Entangled Learning about assessment standards and expectations, was also entangled with learning about identities as university learners, supportive peers, writers, assessors, and teachers. Elwood (2008) uses the metaphor of “entanglement” in AfL theory, drawing from the quantum physics field to describe the inseparability of the way that assessment tasks, student identities, teacher identities and histories of the communities of practices inform one another. The peer assessment element of the feedback loops seemed to provoke this mix of student learning.   Students learned about their own expectations about assessment as they could learn from peers, but they also had to reconcile peer and assessor identities and perspectives.  
• I was able to see errors from a marking perspective, of another person’s work which 
opened my eyes to some mistakes I would have probably made in my own writing but not 
think of it as a mistake. 
• I tried to fairly critique the work of others, but found it hard to come to an overall decision 
• I worked hard at being constructive with my peer feedback but I worried about offending 
others. Peer assessment enabled students’ to build up a tacit understanding of quality, so they could make inferences about their own work. It was also the most challenging part of the experience as many students felt that they did not have enough experience to make a judgement or they felt uncertain about being critical towards a peer. In response to these concerns, the tutors added into the curriculum plan some instruction about how to construct effective feedback, and about the role of the teacher in challenging and supporting students. This responsiveness is an example of the dynamic features of the feedback loop.  
Dynamic The feedback loops were occurring in timeframes that were retrospective, immediate and future focused. In the same tutorial, after viewing the same scripts, students variously identified immediate actions such as changing a structure for next week “I will need to review this in my work to effectively answer 
the question”, thoughts about prior work “It has helped me finding key areas that 
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have been overlooked after years of writing essays” and future intentions such as being more critically aware, or thinking of how to apply this knowledge in future teaching roles. This simultaneous attention to short term and long-term goals was part of the process of students integrating their learning into their own repertoire, and developing the “refined sensitivity” needed to be self-regulating learners with a deep understanding of quality (Sadler, 2013, p. 57). Feedback from students about the various learning outcomes they took for themselves indicated that the loops were an opportunity for various and active construction of meaning.   
Tensions arising from feedback loops for tutors and students Using exemplars and discussing criteria has the potential to provoke an increased standardisation of assessment responses from students when it occurs within structural conditions of low expectations, and meeting targets in a highly regulated assessment culture (Ecclestone, 2002). In this unit, the student assessment performances reflected a more standardised performance in the criteria of academic conventions such as referencing, and structuring an argument, however the range of ideas was more divergent than in previous years. This divergence may be a result of the range of exemplars they saw, where there was evidently more than one ‘right’ answer. It may also have resulted from the culture of the tutorials where through the feedback loops, tutors welcomed and valued diverse student feedback and ideas. Students experienced changes being made in response to their feedback, with requests for more information resulting in a change to the tutorial for the following week, and knowing that the 2013 assessment tasks were improved as a result of the student critique of the task and criteria in the 2012 tutorials.   Not everyone found the feedback loops process helpful. Some students gave the feedback that they wanted to be told “correct” answers by tutors, and also were afraid of taking ideas from other students: “I found it challenging 
marking the work and reading the other assessments without taking in too many 
ideas.” Students were reassured that according to the sociocultural learning theory that was underpinning their experiences, the sharing and appropriation of ideas between peers was encouraged, particularly as the content of each 
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assignment was highly reflective and not likely to be plagiarised. Commentary about “correct” and “right” answers became more infrequent in the later loops, Similarly some tutors found that the feedback loops detracted from the learning; 
“the students obtain the impression that university is just assignments”. Finding a balance between learning activities and three feedback loops was a challenge in a 12 week unit. It is also acknowledged that not all students or tutors will find a sociocultural learning theory that integrates curriculum, pedagogy and assessment compatible with their learning identities and preferences.  At the minimum, the metaphor made the learning theory and curriculum design visible and able to be discussed.  
Conclusion The aim of the feedback loops was to provide students with the opportunity to come to know the assessment expectations and criteria through a pedagogy of social interactions based on exemplars and discussion, reflecting a sociocultural view of learning. Research data, and course outcomes showed that students did come to know the assessment expectations through the series of feedback loops, although the coming to know was emergent and dynamic, like moves and turns in a dance. The curriculum design established the learning rhythm to be similar across each tutorial, and through dialogue the students and tutors worked out what the moves looked like in practice.  Over the three loops, the students became more fluent and confident enough to share their own interpretations. The metaphor provided coherence in the curriculum design and enabled the tutors and students to discuss the underpinning learning theory and purpose. It is hoped that by describing the process, that this curriculum design might be replicated in other higher education contexts searching for practical and effective ways to embed formative assessment, and introduce first year students to the expectations of their new learning community. The metaphor of feedback loops as emergent, entangled and dynamic moves in a dance of knowing, also provides additional theoretical insights for AfL researchers about how sociocultural theory connects to practice.   
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 Figure 1 Screen shot from teacher online moderation meeting    
 
Figure 3: 2012 differences between mode student grade and teacher grade 
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Figure 4: 2013 differences between mode grade and teacher grade   
